and AOC is close to that of the estimated PHS-fluid (Fig.3b) . Therefore, the estimated composition is thought to be close to that of 'true PHS-fluid'. The estimated composition is robust, even when Nb/Pb ratios of the data in , which is thinner than the oceanic crust due to the mass balance of H 2 O (e.g., 6.5 wt.% H 2 O (the maximum H 2 O content of serpentinite 6 ) in the 1.6 km thick layer balances with 1.5 wt.% H 2 O in the oceanic crust of 7 km thick), and (4) almost complete dehydration of this serpentinite layer at 150-300 km depth for PAC and 90-150 km for PHS. 6,7,16 Trace element and isotopic compositions of the
sediment-and AOC-fluids are estimated based on those of initial materials (sediment and AOC sampled from the sea floors before subduction) [8] [9] [10] [11] and mobilities of the elements [12] [13] [14] . , associated with 1.5 wt.% dehydration of AO C at depths greater than 30 km. These sediment-fluids and AOC-fluids react with the mantle wedge, which is assumed to be average-DMM 5 (0.02 ppm Pb, Figure S1 87 Table S2 , columns 5 and 6). The results of AFC modeling are also shown as a light brown region enclosed by the solid brown lines. Hida Granite is exposed widely in Ryohaku Area and is well studied including its composition (dark brown region) 32, 33 . For these reasons, it is selected as a representative Pb ratios of the end-components overlap with each other, and cannot resolve R fluid and α PHS . Tables   Table S1 Chemical and isotopic compositions of the Quaternary volcanic rocks in Central Japan. 
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